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Some data indicate that migraine headaches significantly affect the college 
student population.  The purpose of this study is to examine risk factors across four 
categories of variables: sociodemographic variables (age, gender, ethnicity, 
socioeconomic status, and family history), personality variables (neuroticism), lifestyle 
factors (blood pressure, exercise, smoking, and substance abuse) and stress responding 
(recent stressful life events, daily hassles and psychological distress (anxiety and 
depression)). These variables were examined in 131 migraine and non-migraine 
experiencing college students at the University of Nevada, Reno.  Measures used 
included Sociodemographic and Medical Information Sheet, Zuckerman-Kuhlman 
Personality Questionnaire, the Survey of Recent Life Experiences and the Symptom 
Checklist-90-Revised.  The findings indicate that more college students with high blood 
pressure, anxiety and depression have migraine headaches than college students without 
migraines, suggesting that high blood pressure, anxiety and depression are risk factors 
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Migraines are a commonly reported problem in healthcare settings (Bigal, Bigal, 
Betti, Bordini & Speciali, 2001), and an estimated 6% of men and 18% of women in the 
United States suffer from migraines (Stewart, Lipton, Celentano, & Reed, 1992).  In spite 
of analgesics and non-medication treatments, migraine headache management is difficult.  
As a result, the economic and psychological burden of migraine headaches is significant.  
Fifty-eight percent of attacks require bed rest that results in 112 million lost work days 
and productivity and 1 billion dollars in migraine-related healthcare costs per year in the 
United States alone (Hu, Markson, Lipton, Stewart, & Berger, 1999).   People with 
migraines have decreased quality of life and functioning more than any other headache 
group even between attacks (Fumal & Shoenen, 2010). 
Migraines are not the only type of headache, however.  According to the 
International Headache Society headaches fall into two categories: primary and 
secondary headaches (International Headache Society, 2003-2005). There are four types 
of primary headaches: Migraines, tension-type headache, cluster headache and other 
trigeminal autonomic cephalalgias and other primary headaches (International Headache 
Society, 2003-2005).  Secondary headaches are diagnosed based on etiology and are 
attributed to another disorder such as headache attributed to back or neck trauma, for 
example (Fumal & Shoenen, 2010).  While tension-type headaches (headaches diagnosed 
as being “featureless” or nondescript pain in the head after migraine is ruled out) are the 
most prevalent form of headache with a lifetime prevalence of 79%, migraine headaches 
pose a greater challenge for psychological treatment than any other type of headache 
(Fumal & Shoenen, 2010).  While many tension-type headache sufferers never see a 
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doctor and manage their pain with over-the-counter medications, migraine sufferers often 
have difficulty managing their pain even with analgesic medications (Fumal & Shoenen, 
2010).  Migraines are one of the most common reasons patients see doctors but have 
fewer effective treatments than other headaches (Fumal & Shoenen, 2010). 
 Lipton and Bigal (2005) defined migraine headaches as “a chronic neurological 
disorder characterized by recurrent episodes of headache and associated symptoms (e.g., 
nausea, sensitivity to light and noise) that typically last from 4 to 72 hours”.  The 
distinctions between migraines with aura (characterized as visual disturbance, memory 
loss and dysphasia symptoms that occur as warning signs before the migraine headache 
and abbreviated MA) and migraines without aura (characterized by unilateral, pulsating 
pain that usually lasts from 4-72 hours and can include symptoms of nausea, vomiting, 
photophobia, or phonophobia and abbreviated MO) (Jen, 2001) are two specific types of 
migraine headaches.  
 Migraine headaches are also a problem in the college student population. One 
study found that 47.1% of polled college students stated that they had some type of 
headache (Sanvito et al., 1996).  Of those students with some type of headache, 85.3% 
were experiencing migraine headaches specifically, with 3.9% of them stating that their 
migraine headaches were incapacitating (Sanvito et al., 1996).  Curry and Green (2007) 
found that 60% of college student respondents reported that headaches interfered with 
their daily life, and 92.5% used nonprescription medications especially for headache 
management.  Migraine headaches also seemed to decrease study time more than 
episodic tension-type headaches, with a 62.7% decrease in academic productivity among 
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migraine sufferers as compared to a 24.4% decrease among those suffering from episodic 
tension-type headaches (Bigal, et al., 2001).     
Although studies have examined prevalence and quality of life in students with 
migraine headaches (Bigal et al., 2001; Sanvito et al., 1996), few studies have looked at 
factors that might put college students at increased risk for migraines.  This study will 
examine sociodemographic and psychological risk factors that might increase the chance 
that college students will experience migraine headaches.  Sociodemographic factors that 
psychologists cannot change (age, gender, ethnicity, socioeconomic status, and family 
history), personality factors (neuroticism), lifestyle factors (blood pressure, exercise, 
smoking, and substance abuse) and stress responding (stressful life events, daily hassles 
and psychological distress) will be examined to determine which variables contribute to 
migraine or non-migraine group status.  Identification of factors important in migraine 
sufferers may be helpful for developing more effective and targeted psychological 
interventions.  Of particular interest are factors such as blood pressure, exercise, smoking, 




Age and gender.  Past studies have reported gender differences in both 
prevalence of migraine headaches and symptoms reported.  One study found that 
headaches were not only reported by a higher proportion of women but that women 
reported headaches of a greater frequency and longer duration (Linet, Stewart, Celentano, 
Ziegler, & Sprecher, 1989).  The study also found headache prevalence decreased with 
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increasing age in men and increased with increasing age in women (Linet et al., 1989).  A 
literature review done by Lipton and Bigal (2005) reports that the ratio of women to men 
for migraine sufferers to be 3:1, with prevalence estimates ranging from 3.3%-21.9% for 
women and 0.7%-16.1% for men.  Stewart, Lipton, Celenatano and Reed (1992) also 
found that women migraine sufferers reported more migraine attacks than men sufferers, 
though no differences were found between the two in the occurrence of disability.      
 Lipton and Bigal (2005) concluded that the prevalence of migraines between 
genders varies across the lifespan.  Migraines were more common in boys than girls 
before puberty, though once adolescence was reached prevalence and incidence of 
migraines in women increases more rapidly than in men.  For women, prevalence 
continued to increase into their forties and then steadily declined, with migraines 
appearing to be most prevalent between the ages of 25 and 55 for both men and women 
(Lipton and Bigal, 2005).  Other research has found a link between women and migraines 
during menstruation. MacGregor, Branders, Eikermann and Giammarco (2004) reported 
that 51% of those surveyed reported that menstruation was a trigger for their migraine 
headaches, and 6% reported that they had migraines only during menstruation 
(MacGregor et al., 2004). These finding could possibly explain the difference in migraine 
prevalence among men and women (Linet et al., 1989). 
Ethnicity.  Lipton, Stewart, Diamond, Diamond and Reed (2001) found that 
migraine headaches were more prevalent in Caucasians than any other ethnic group, 
followed by African Americans and then Asian Americans.  A meta-analysis of studies 
done in other countries reported similar findings, with the highest rates of migraine 
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headaches found in the United States and South America, intermediate rates in Europe, 
fairly low rates in Africa and the lowest rates in Asia (Lipton and Bigal, 2005).     
Socioeconomic Status.  Studies examining socioeconomic status and migraine 
headaches found an inverse relation between number of migraines and migraine status, 
with the number of migraine headaches reported decreasing with higher socioeconomic 
status (Lipton and Bigal, 2005).  Lipton, Stewart, Diamond, Diamond and Reed (2001) 
postulate two reasons for this trend: 1) The social selection hypothesis, which states that 
the circumstances of low socioeconomic status (poor diet, medical care and stress) might 
increase the incidence of migraine headaches, or 2) The alternative social selection 
hypothesis, which suggests that people are unable to compensate for the loss of income 
due to their migraines.  Migraine headaches interfere with educational and occupational 
functioning, so according to this theory people are unable to overcome this and rise from 
a lower socioeconomic group specifically because of their migraines. This pattern has 
been reported in multiple studies conducted in the United States (Lipton and Bigal, 
2005).  However, these results have not been found in countries other than the United 
States, including Europe (Lipton, Stewart, Diamond, Diamond & Reed, 2001).   
Family history.   Previous studies have reported that some types of migraine 
headaches have a direct genetic component.  One type of migraine, familial hemiplegic 
migraine (FHM), has been specifically linked to chromosome 19 (Russell & Olesen, 
1995).  Migraines with aura (MA) and migraines without aura (MO) (Jen, 2001) have not 
been found to be associated with a specific gene.     
Interviews conducted by Russell and Olesen (1995) with MA and MO sufferers 
including past family history found that MA and MO do not seem to have the same 
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etiology.  Compared with the general population the study found people with first degree 
relatives who had MO were nine times more likely to experience MO and five times 
more likely to experience MA.  Similarly, participants with first degree relatives who 
suffered from MA were five times more likely to experience MA but at no increased risk 
for MO (Russell & Olesen, 1995).  Though not genetically linked, spouses of MO 
sufferers were five times more likely to have MO, though these spouses were not more 
likely to have MA (Russell & Olesen, 1995).   
Ulrich, Gervil, Kyvik, Olesen and Russell (1999) examined monozygotic 
(identical) and dizygotic (fraternal) twins to determine the role of genetic and 
environmental factors in MO.  The study found that there were higher rates of 
concordance of MO in monozygotic twins than dizygotic twins, suggesting that genetic 
factors play a part in MO (Ulrich et al., 1999).  It is important to note, however, that 
while migraines have been linked to family history in studies like the Ulrick et al. (1999) 
study, it is difficult to determine specific genes that are migraine genes (Montagna, 
2008).  It is also difficult to isolate which factors are only associated with genes as 
opposed factors that could be a result of genes and the family environment (Montagna, 
2008).     
Personality Variables 
 Neuroticism.  Studies examining how different personality traits might relate to 
migraine headaches have found a higher prevalence of migraine in those scoring high in 
neuroticism.  Multiple studies have reported that even when sex, history of major 
depression and history of an anxiety disorder were controlled for, migraines with and 
without aura were associated with neuroticism (Breslau and Andreski, 1995; Cao, Zhang, 
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Wang, Wang & Wang, 2002).  Breslau and Andreski (1995) found that as many as 25 % 
of participants in migraine group scored on the highest level of the neuroticism scale, and 
Cao et al. (2002) found increased neuroticism-anxiety in the MA group and higher levels 
of aggression and hostility in the MO group when compared to a non-migraine headache 
group. 
Lifestyle Factors 
Blood pressure.  Past research studies examining the role of blood pressure in 
migraine headaches have found no significant association between high blood pressure 
and the risk of migraine headaches.  Waters (1971) conducted a study which found no 
significant differences between a group of migraine sufferers and a control group without 
headaches. These results were true of both systolic and diastolic measures of blood 
pressure, showing that individuals with headaches had blood pressure similar to those 
without headaches (Waters, 1971).  Wiehe, Fuchs, Moreira, Moreas and Fuchs (2002) 
had similar results.  The study not only found no significant correlations between high 
blood pressure and the risk of migraine headaches but also reported that people with 
normal or low blood pressure were more likely to complain of migraine headaches than 
those with high blood pressure (Wiehe et al., 2002). 
Gudmundsson, Thorgeirsson, Sigfusson, Sigvaldasson and Johannsson (2005) 
confirmed results that differed only slightly from the previously mentioned studies.   
Although participants with migraines had slightly different pulse pressure, systolic blood 
pressure and diastolic blood pressures than control groups, the study concluded these 
differences were not significant and there was no clear association between high blood 
pressure and migraines.    
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Exercise.  Several studies have established a relation between exercise and 
migraine headaches. Lockett and Campbell (1992) found that in two groups of migraine 
sufferers those who received aerobic exercise classes experienced improvements in 
migraine frequency, intensity and duration.  Researchers postulated three reasons for 
these results. One theory is that exercise moderates the response to stressful stimuli, 
therefore reducing the frequency and intensity of migraine headaches.  Another theory is 
that the dilation of blood vessels and increase in blood follow from exercise results in less 
painful headaches. Lastly, researchers postulated that being fit helps people to recover 
from the stressor that triggered the migraine process and the actual migraine which would 
result in shorter migraine headaches.  
 Narin, Pinar, Erbas, Ozturk and Idiman (2003) found similar results. A group of 
migraine sufferers who implemented an aerobic exercise routine into their lifestyle 
showed a decrease in migraine pain severity, duration and intensity. Researchers 
postulated this difference to be linked to the exercise-related rising of the blood nitric 
oxygen levels in the group of migraine sufferers who added exercise.  
Smoking.  Mixed results have been found in studies examining the relation of 
smoking to migraine headaches. Rasmussen (1993) found that smoking was not 
significantly associated with migraine headaches.  Another study by Lopez-Mesanero, 
Marquez, Parra, Gamez-Leyva, Munoz and Pascual (2009) with medical students found 
that smoking was a precipitating factor for migraines. Smoking was more prevalent 
(29%) in the migraine headache group than in the non-migraine headache group (20%) 
(Lopez-Mesanero et al., 2009).  Researchers also found a direct relationship between the 
number of cigarettes smoked and the precipitation of attacks (with more smoked 
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cigarettes equaling more attacks). When asked, most migraine participants believed that 
smoking precipitated their attacks (Lopez-Mesanero et al., 2009).     
Substance Abuse.  There have been two substances that have appeared in the 
literature that have been found to be associated with migraine headaches: cocaine and 
alcohol.  Satel and Gawin (1991) found that many cocaine abusers experienced migraine-
like symptoms while under the influence of cocaine, and when they stopped using 
cocaine, their migraine-like headaches would desist.  They also found that participants 
who already had migraines seemed to be more sensitive to cocaine use, suggesting that 
cocaine could trigger headaches in those already prone to them (Satel & Gawin, 1991).  
Dhopesh, Maany and Herring (2005) reported that cocaine could relieve migraine 
headaches more often than regular headaches. The authors also found that cocaine could 
precipitate headaches after several hours of use, however, possibly because of the 
vasoconstrictive effects of cocaine. Migraine headache sufferers were more susceptible to 
the vasoconstrictive effects of cocaine than those who did not experience migraines 
(Dhopesh et al., 2005).    
 Studies examining alcoholism and migraine headaches have also found mixed 
results.  Panconesi (2008) stated that past studies have shown that about one-third of 
headache sufferers cite alcohol as a trigger factor for their migraines, particularly red 
wine.  Panconesi (2008) did not believe that people who drink alcohol are at increased 
risk for migraine headaches because some migraine sufferers cannot tolerate alcohol and 
alcohol increases the risk of getting migraines for others. Furthermore, because of the 
discrepancy in research studies’ findings about what type of wine was a precipitating 
factor for migraine headaches (with different studies citing red, white or sparkling as the 
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precipitating factor), Panconesi (2008) concluded that the effect of alcohol on migraine 
headaches has yet to be determined.   
Stress Variables 
Recent stressful life events / daily hassles / stress.  Significant life changes such 
as marriage, pregnancy, death, and illness are known to be very stressful, as are daily 
hassles such as dissatisfaction at work and in intimate relationships (Kohn & McDonald, 
1992).  In an examination of recent stressful life events and stress in general, there was 
found to be an association between recent stressful life events and migraine headaches.  
Reynolds and Havonitz (2000) found that negative life event stress was related to 
headache frequency.  They also found that when depression was controlled for, this 
association was only found for women, with the oldest 10% of the sample showing no 
association at all. Marlowe (1998) reported that stressful life events often preceded 
attacks, and events that occurred during headache attacks were generally followed by an 
increase in headache intensity.  Primary (how much the event mattered) and cognitive 
(the way that participants viewed the event) appraisals, effective regulation coping and 
emotional upset ratings were all found to be important in participants’ coping with 
headache episodes, though each was higher for stressful life events that were not 
associated with headache attacks (Marlowe, 1998).  The study also found that stressful 
events may be causally related to headache and the way headache sufferers responded to 
these attacks might be related to the future onset and severity of attacks (Marlowe, 1998).  
Another study reported that in spite of there being few attacks during the course of the 
study, about half of participants’ attacks were in some way associated with stress (Kohler 
& Haimerl, 1990).  
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Psychological distress.  Psychological distress can refer to a number of different 
issues people might experience reacting to any life event.  The Symptom Checklist-90-
Revised (Derogitis, 1983) identifies nine domains of psychological distress: 
Somatization, Obsessive-Compulsive, Interpersonal Sensitivity, Depression, Anxiety, 
Hostility, Phobic Anxiety, Paranoid Ideation and Psychoticism.  Since this measure was 
used in this study to measure psychological distress, some of these variables will be 
examined. 
  An association between hostility and migraine headaches has been demonstrated 
in some studies with mixed results.  As compared to chronic-tension headache sufferers 
and episodic-tension headache sufferers Cao et al. (2002) found that increased 
aggression-hostility was only significant in groups of migraine sufferers.  They also 
found more hostility in those with MO than those with MA (Cao et al., 2002).  Nicholson, 
Gramling, Ong and Buenevar (2002) reported that after controlling for depression and 
anxiety, there were no significant differences between the headache and non-headache 
groups on hostility and trait-anger, which contradicted the results from Cao et al. (2002).  
The study also stated that holding anger in was a significant predictor of migraine 
headache even when controlling for anxiety and depression (Nicholson et al., 2002).  
There have been fewer studies examining psychological distress variables like 
psychoticism and somatization.  Breslau and Andreski (1995) reported that psychoticism 
was not associated with migraine headaches.  Maizels and Burchette (2004) stated that 
among participants in the United States somatic symptoms are more common in those 
with chronic migraine, more frequent severe headaches and headaches that are comorbid 
with anxiety or depression.  They also found that participants with chronic headache or 
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frequent severe headaches were more likely to report somatization complaints such as 
fatigue, insomnia, nausea/indigestion, extremity pain, dizziness and back pain (Maizels 
and Burchette, 2004).   
Anxiety and depression.  Karakurum, Soylu, Karatas, Giray, Tan and Arlier 
(2004) reported that depression, anxiety and some personality characteristics were 
strongly associated with chronic migraine in Turkish participants.  They found 74% of 
the chronic-migraine group and 26% of the episodic-migraine group had depression; 80% 
of the chronic-migraine group and 36% of the episodic-migraine group had anxiety; and 
that hysteria, hypochondriasis, psychasthenia (obsessive-compulsive tendencies), 
depression and social introversion were also associated with chronic migraine.    
 Similar to the Karakurum et al. (2004) study, depression and anxiety are often 
reported as having an association with migraine headaches.  Molgat and Patten (2005) 
found a strong association between depression and migraine headaches, with 17.6% of 
participants with depression reporting migraines as compared to 7.4% of participants in 
the general population and 7.6% of participants with other chronic medical conditions 
(Molgat & Patten, 2005).  Wacogne, Lacoste, Guillibert, Hugues and Le Jeunne (2003) 
stated that stress and anxiety disorders were more prevalent in the migraine-headache 
group as compared to the group without migraines and were above the clinical level, 
though depression was below the clinical level in both groups.  Another study reported 
that depression and anxiety were not associated with headache severity but were 
associated with frequent headache and disability (Marcus, 2000).  Oedegaard, 
Neckelmann, Mykletun, Dahl, Zwart, Hagen and Fasmer (2006) examined differences in 
depression and anxiety among MA and MO sufferers and found that depression and 
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depression comorbid with anxiety disorder were more prevalent in women with MA than 
those with MO, though there was no significant difference in prevalence of anxiety 
between the two groups.  No differences were found for prevalence in any of the three 
groups – anxiety, depression, and depression comorbid with anxiety—among men who 
were suffering from either MA or MO (Oedegaard et al., 2006). 
 After examining each of these variables, in order to remain consistent with 
previous literature it is expected that several trends will emerge from this study.  In the 
migraine headache group more females will report migraine headaches than males, more 
Caucasian participants will report migraines than African American or Asian participants, 
and more neurotic traits will be found in those who suffer from migraine headaches. 
Participants in the migraine headache group will also have lower blood pressure, exercise 
more and smoke fewer cigarettes.  Participants in the migraine headache group will also 
have had more recent stressful life events and daily hassles, and be experiencing more 
depression and anxiety than those in the non-migraine headache group.  
Methods 
Hypotheses 
 The current study seeks to examine four categories of variables to determine 
differences between migraine sufferers and people who do not experience migraines in a 
college student sample. Previous research studies have shown these four categories of 
variables to be related to migraines, and these variables include: sociodemographic 
variables (age, gender, socioeconomic status, ethnicity and family history), personality 
variables (neuroticism), lifestyle factors (exercise, blood pressure, smoking and substance 
abuse) and stress responding (recent stressful life events, daily hassles and psychological 
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distress).  Identification of important variables to migraine sufferers can help 
psychologists develop more effective interventions and help researchers identify factors 
that put people at higher risk for migraine headaches in future studies.  
Participants 
The sample consisted of 131 college students from the University of Nevada, 
Reno.  Self-report paper and pencil questionnaires asking participants about themselves 
were administered.  The sample ranged in age from 17-28 years (mean = 20.1, SD = 1.8) 
and the majority of the participants were Caucasian (72%), female (59.1%) and reported 
annual household incomes under $9,999 a year (36.4%).  Descriptive statistics for the two 


























Table 1: Adjusted means and ANOVA statistics for sociodemographic variables 
by group. 
 
High blood pressure was reported in 29.6% of participants, and 71.2% of 
participants had used alcohol at some time during the past month.  Participants reported 
exercising between 0-10 times a week, with an average of 3 times a week.  The number 
of cigarettes smoked per week ranged from 0-140, with participants reporting smoking an 




(n = 47) 
 
 
(n = 47) 
 
Non-MHA Group 
(n = 72) 
Sociodemographic Variables   
Age 19.8 20.13 
Education 11.76 11.89 
Gender   
Male 36.2% 43.1% 
Female 64.8% 56.9% 
Ethnicity   
Caucasian 70.2% 73.6% 
Hispanic 21.3% 13% 
Asian 8.5% 11.1% 
Other 0% 1.4% 
Household Income   
$0-$19,999/yr 59.6% 56.9% 
$20,000-$3,999/yr 10.6% 25% 
Over $40,000/yr 27.7% 18.1% 
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Procedures  
 Data from this study comes from part of a larger study done by Duckworth and 
Iezzi (2011) that looked at risky driving among college students at the University of 
Nevada, Reno.  Participants reported to the Motor Vehicle Collision Group Lab in the 
Mack Social Science building at the University of Nevada, Reno to complete paper-and-
pencil questionnaires.  The questionnaires consisted of the Sociodemographic and 
Medical Information Sheet Zuckerman-Kuhlman Personality Questionnaire, Survey of 
Life Experiences and Symptom Checklist-90-Revised.  Consent was obtained from each 
participant at the time of administration.   
Measures 
Sociodemographic and medical information sheet.  The Sociodemographic and 
Medical Information Sheet (See Appendix B) is a 20-question form that collects 
information about gender, age, socioeconomic status, education and ethnicity as well 
drug, alcohol, medication and health information and history. It will be used to assess 
variables in the sample population that have been found in the literature to be associated 
with migraine headaches including gender (Linet, Stewart, Celentano, Ziegler, & 
Sprecher, 1989), ethnicity (Lipton, Stewart, Diamond, Diamond & Reed, 2001), 
socioeconomic status (Lipton and Bigal, 2005), blood pressure (Waters, 1971; Wiehe et 
al., 2002) exercise (Lockett & Campbell, 1992; Narin, Pinar, Erbas, Ozturk and Idiman, 
2003), smoking (Lopez-Mesanero, Marquez, Parra, Gamez-Leyva, Munoz & Pascual, 
2009), and alcohol use (Panconesi, 2008) as well as whether or not participants are 
experiencing migraine headaches.     
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Zuckerman-Kuhlman personality questionnaire.  The Zuckerman-Kuhlman 
Personality Questionnaire (See Appendix B) is a 99-item questionnaire developed by Zuckerman 
and Kuhlman (1993).  The questionnaire presents participants with items people use to describe 
themselves and each item is answered True or False.  The neuroticism scale was used to 
determine each participants’ level of neuroticism because research has demonstrated neuroticism 
to be correlated with migraine headaches (Breslau & Andreski, 1995).  
Survey of recent life experiences.  The Survey of Recent Life Experiences (See 
Appendix B) is a 41-item questionnaire developed by Kohn and McDonald (1992).  It presents 
participants with life experiences and asks on 4-point Likert scale how much they have 
encountered each experience in the last month from not at all to very much.   It was used to 
measure hassles, since hassles have been found to be correlated with migraine headaches (Kohn 
& McDonald, 1992).    
Symptom checklist-90-revised.  The Symptom Checklist-90-Revised (See 
Appendix B) is a 90-item questionnaire developed by Derogatis (1977) comprised of nine 
subscales including Somatization, Obsessive-Compulsive, Interpersonal Sensitivity, 
Depression, Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation and Psychoticism.  
Each item is answered on a 5-point Likert scale asking How much are you distressed by .  
.  .  and then ranging from not at all to extremely.  In this study the Global Severity Index 
(GSI) subscale was used to measure participants’ levels psychological distress because 
associations have been found between psychological distress and migraine headaches 
(Kohler & Haimerl, 1990).  
Results 
 
Experience of migraine headaches was used to categorize individuals into an 
experiencing migraine headache group (MHA) and a group not experiencing migraine 
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headaches (non-MHA). Univariate analyses of variance (ANOVAs) and chi-squared 
analyses performed to compare the MHA and non-MHA groups on demographic 
variables including age, gender, ethnicity and socioeconomic status revealed no 
significant between group differences.  Similarly ANOVAs performed to test the relation 
of the MHA group to neuroticism and stress revealed no significant between group 
differences. 
A MANOVA was performed to test the relation of MHA group to the 
combination of high blood pressure, exercise and number of cigarettes smoked per week.  
These variables were found to be significantly different between groups [Ʌ= 0.902, F (3, 
113) = 10.9, p = 0.0083].  Univariate analyses revealed that high blood pressure was the 
best predictor of the differences between the groups [F (1, 115) = 10.9, P = 0.0013] with 
the MHA group reporting higher average blood pressure (0.54) than the non-MHA group 




















    
Blood Pressure 0.54 0.23 10.90* 
Exercise 3.1 3.0 0.17 
Smoking 0.00 0.08 0.65 
* p < 0.05 
Correlations between demographic variables and psychological distress variables 
anxiety and depression revealed a significant association between gender and 
psychological distress (p = 0.0058). An ANCOVA was performed to test the relation of 
the MHA group to psychological distress with gender serving as a covariate due to the 
significant association between gender and psychological distress.  After controlling for 
gender psychological distress variables were found to be associated with migraine 
headaches (Λ = 0.95, F =3.29, p = 0.04), and both the psychological distress variables 
anxiety (F =8.39, p = 0.0004) and depression (F = 3.53, p = 0.0325) were found to be 
significantly different between the MHA and non-MHA groups. Adusted means and 




Table 3: Adjusted means and univariate F variables for psychological distress 






(n = 47) 
M 
Non-MHA Group 





    
Anxiety 0.36 0.21 8.39* 
Depression 0.62 0.56 3.53* 
* p < 0.05 
To determine the relative contribution of high blood pressure, anxiety and 
depression to migraine headaches, a discriminant function analysis was performed.  One 
reliable discriminant function was calculated [x² (117) = 0.87, F (4,112) = 4.14, P = 
0.0036] accounting for 36% of the between group variability.  The canonical structure 
loadings between predictors and the discriminate functions suggested that high blood 
pressure and anxiety were the best predictors for distinguishing between MHA group and 
non-MHA groups.  The discriminant function resulted in correct classification of 40% of 
the MHA group and 85% of the non-MHA group.  The computed normal statistic value 
of 2.92 (P = 0.002) suggested that an acceptable classification accuracy in MHA group 
assignment was achieved using high blood pressure, anxiety and depression variables.    
Discussion 
 Because previous studies have shown that migraine headaches significantly affect 
the college student population, the purpose of this study was to examine risk factors to 
determine which variables contribute to the migraine headache experience in that 
population.  Risk variables that were included in this analysis were sociodemographic 
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variables (gender, ethnicity, socioeconomic status), personality variables (neuroticism), 
lifestyle factors (blood pressure, exercise and smoking) and stress responding (recent 
stressful life events, daily hassles and psychological distress such as anxiety and 
depression).  The significant associations among these variables were high blood pressure 
and the psychological distress variables anxiety and depression. These variables helped to 
determine whether or not a participant would fall in the migraine headache group or non-
migraine headache group. 
No significant between group differences were found for gender. This was not 
consistent with previous research studies’ findings that migraine headache prevalence is 
generally 3:1 (women to men) with females reporting longer and more frequent migraine 
headaches (Lipton & Bigal, 2005; Linet et al., 1989; Stewart et al., 1992).  The 
sociodemographic variables ethnicity and socioeconomic status were also inconsistent 
with previous research studies’ findings. Previous research has reported that migraine 
headaches are more prevalent in Caucasians than any other ethnic group (Lipton et al., 
2001) but this study did not replicate those findings.  Similarly, an inverse relation 
between migraines and migraine status, with the number of migraine headaches reported 
decreasing with higher socioeconomic status has been shown by Lipton and Bigal (2005).  
This study found, however, there were no differences found between MHA and non-
MHA groups in regard to socioeconomic status.  Likewise the personality variable 
neuroticism was not found to be significantly different between groups.  Studies 
examining how different personality traits might relate to migraine headaches have found 
a higher prevalence of migraine in those scoring high in neuroticism (Breslau and 
Andreski, 1995; Cao, Zhang, Wang, Wang & Wang, 2002) so this finding was 
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unexpected.  There are some possibilities for these discrepancies.  There might be other 
variables that are playing a more significant role in the experience of migraine headaches 
in Nevada or in the college student population such as elevation or weather that explain 
why gender, ethnicity, socioeconomic status, and neuroticism variables would not be 
consistent with previous literature.  If variables such as elevation, weather or other 
variables that were not assessed in this study were significant it is possible their influence 
was so strong they rendered the usual differences found between migraine headache and 
non-migraine headache groups on sociodemographic variables and personality variables 
insignificant.  
Previous research studies have found that high blood pressure does not have an 
effect on migraine headaches and that people with lower blood pressure reported more 
migraine headaches than those without (Waters, 1971; Wiehe et al., 2002).  It is unclear 
why this would be the case, though the studies examining blood pressure did not use 
college student samples (Waters, 1971; Wiehe et al., 2002) and many studies conducted 
using college student samples examined how migraines affected quality of life and 
functioning versus what factors might put college students at increased risk for migraine 
headaches (Bigal et al., 2001; Curry et al., 2007). Family history or genetics, weather, 
elevation or any other number of variables may also further explain this association.   
Similarly, the lifestyle variables exercise, smoking and alcohol were not found to 
be significantly different between MHA and non-MHA groups. Several studies have 
found that adding aerobic exercise classes in migraine sufferers experienced 
improvements in migraine frequency, intensity and duration (Lockett & Campbell, 1992; 
Narin, Pinar, Erbas, Ozturk & Idiman, 2003).  The results from previous studies on the 
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relation between smoking and migraine headaches were mixed, with one study by 
Rasmussen (1993) finding that smoking was not significantly associated with migraine 
headaches and another study by Lopez-Mesanero et al. (2009) reporting that smoking 
was more prevalent in a group of college-student migraine-sufferers and a precipitating 
factor for migraines. Mixed findings were also reported on whether or not alcohol 
significantly affects migraine headaches. A literature review by Panconesi (2008) 
reported that many migraine-sufferers reported red wine as a precipitating cause for their 
migraines, while other studies reported red wine, white wine, or sparkling wine to be 
precipitants. Because these findings were inconclusive to begin with, it is interesting to 
note this study found that neither smoking nor alcohol had a significant effect on 
migraine headaches.  
Studies have also found an association between both stressful life events and daily 
hassles and migraine headaches, with stressful life events and daily hassles increasing 
headache frequency (Reynolds & Havonitz, 2000). Marlowe (1998) found that stressful 
life events often preceded attacks, and events that occurred during headache attacks were 
generally followed by an increase in headache intensity, with about half of participants’ 
attacks were in some way associated with stress (Kohler & Haimerl, 1990).  It is possible 
there were no significant differences between the MHA and non-MHA due to other 
variables such as family or environmental variables like genetics or weather.  
Gender is significantly associated with psychological distress, so in order to test 
whether the psychological distress variables anxiety and depression were associated with 
migraine headaches a MANOVA was run and gender was controlled. Even after 
controlling for gender an overall effect of anxiety and depression was revealed.  These 
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results are consistent with previous research studies’ findings that anxiety and depression 
are associated with migraine headaches (Cao et al., 2002; Karakurum et al., 2004; Molgat 
& Patten, 2005; Oedegaard et al., 2006 and Nicholson et al., 2002).  Combined with high 
blood pressure, anxiety and depression accounted for 36% of the between group 
variability and correctly classified 40% of the participants who were experiencing 
migraine headaches and 85% of participants without migraine headache symptoms. This 
suggests that high blood pressure, anxiety and depression are variables that psychologists 
can target in college students to modify the migraine headache experience. 
 This data was originally pulled from a study examining risky driving behavior 
among college students instead of migraine headaches, so there may be some problems 
with the methodology that could also account for the inconsistency of the results with 
previous studies’ findings.  Some of the variables determined to be related to migraine 
headaches weren’t adequately assessed in this study, including family history of 
migraines and substance abuse involving cocaine. One direction for future studies would 
be to include these in their analyses of migraine headaches.  Another direction future 
studies could take is examining how high blood pressure, anxiety and depression relate to 
migraine headaches, specifically if these variables put people at risk for migraine 
headaches or if migraine headaches put people at risk for these variables. Other studies 
could include more specific questions about the migraine headache experience, including 
questions about frequency, duration and intensity instead of the yes/no question about to 
migraine headache included in this study.  This would allow researchers to run a multiple 
regression analysis and more specifically predict risk factors that put people at increased 
risk for migraine headaches.  Studies with iPhone technology might also be able to allow 
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participants to contact researchers while they are experiencing migraine headaches and 
this increase the accuracy of their data on the migraine headache experience.  
Conclusion 
There are a variety of variables that could contribute to migraine headaches in 
college students, including sociodemographic variables (age, gender, socioeconomic 
status and family history), personality variables (neuroticism), lifestyle factors (blood 
pressure, exercise, smoking and substance abuse) and stress responding (recent stressful 
life events, daily hassles and psychological distress (anxiety and depression)).  In this 
study of college students high blood pressure, anxiety and depression were the best 
predictors of migraine headaches between a group experiencing migraine headaches and 
a group not experiencing migraine headaches.  While this study has increased the 
knowledge about migraine headaches, the economic and psychological burdens of 
migraine headaches are such that future studies should be conducted to further explore 
risk variables that contribute to migraine headaches, possible preventative measures and 
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